Polyethers and polyesters having methoxybenzalazine units with hexamethylene (C6) and octamethylene (C8) groups were synthesized from vanillin, which is one of the oxidative products of lignin. The thermal properties, mainly featured in the isothermal crystallization of these polymers, were investigated by differential scanning calorimetry (DSC).
Recently, we have studied synthetic polymers obtained from lignin-related phenols with respect to the relationship between the chemical structures and physical properties of polymers such as poly (4-hydroxystyrene), poly(4-hydroxy-3-methoxystyrene) and poly (4-hydroxy-3,5-dimethoxystyrene)7-11). poly (oxy-2-methoxy-1,4-phenylenecarbonylmethylene)12), polyesters having spiro dioxane rings and guaiacyl group S13) , and polyacylhydrazones having guaiacyl groups14).
We have also synthesized from vanillin poly ethers and polyesters having methoxybenzalazine units with hexamethylene (C6) or with octamethyl ene (C8) groups15) The object of this paper is to investigate the thermal properties, mainly features in the isothermal crystallization of the poly benzalazine derivatives by means of differential scanning calorimetry (DSC).
EXPERIMENTAL

Polymer samples
Polyethers and polyesters were prepared from vanillin as reported previously15 Fig. 1 shows the DSC curves of poly(oxy-2-methoxy-1, 4-phenylenemethylidenenitrilonitrilomethylidene -3 -methoxy -1, 4 -phenyleneoxyoctamethylene) (PBET-C8). In Fig. 1 , an endothermic peak of melting is observed in the heating curve of a sample preheated at 490K before this run. In the cooling curve, an exothermic peak of crystalli zation is observed at around 415K. The measure ments of poly(oxy-2-methoxy-1,4-phenylenemethylidenenitrilonitrilomethylidene-3 -methoxy-1,4-phenyleneoxyhexamethylene) (PBET-C6) showed similar results to those of PBET-C8. The tempera.
ture of the endothermic peak for PBET-C6 ob served in the heating curve was 462-482K and that for PBET-C8 was 460-472K.
The above results show that the temperature of the endo thermic peak decreases with increase of length of the alkylene groups in the polymers.
As shown in Fig. 1 , the polyethers crystallized during cooling from the molten state. Therefore, it is quite appropriate to consider that the poly ethers are capable of crystallizing isothermally from the molten state. The possibility of iso thermal crystallization of the polyethers was examined by DSC. It was found that PBET-C6 and -C8 crystallized isothermally from the molten state. Fig. 2 shows the isothermal DSC curves of PBET-C8 which were allowed to stand at each of the predetermined temperature. 3 shows the ratio of (.'H-YHt)/E'H plotted against the logarithmic time t for each crystallization temperature using values obtained from Fig. 2 ; where, XH is the total area of observed exothermic peak and BHr is the area of observed exothermic peak from starting of crystallization to t min. As shown in Fig. 3 , typically sigmoidal isotherms, which are character istic of the crystallization of homopolymersl7), were obtained.
In addition, the individual iso therms was able to be superimposed merely by shifting each of the curves an appropriate distance along the horizontal axis. This fact is also a characteristic property of isotherms of homo polymers18).
In order to analyze isothermal crystallization of PBET-C8 in more detail, Avrami's equation, InX =-ktn, 19 ) was applied to the results shown in Fig. 3 . In this equation, X is the fraction of material which has not yet transformed at time t, and k and n are constants.
Here in our results, for PBET-C6 were similar to those for PBET-C8.
Thermal properties of polyesters
Fig . 5 shows the DSC curves for the as-polymer ized sample of poly(oxy-2-methoxy-1,4-phenylene methylidenenitrilonitrilomethylidene -3 -methoxy-1,4-phenyleneoxysebacoyl) (PBES-C8 ). As shown in Fig. 5 , an endothermic peak of melting was observed.
The cooling curve did not show any exothermic peak of crystallization in contrast to that observed in the DSC curve of each polyether. The reheating curve showed glass transition and an exothermic peak of cold-crystallization followed by an endothermic peak of melting. showed only glass transition. This suggests that the mobility of segments of the polyesters affects cold-crystallization, in which the diffusion of segments seems to play an important role. 
